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Stress Concentration 


STATE OF MACROSTRESS 

The concept of stress concentration, as it is known in design, refers to the macro¬ 
scopic state of stress, and it has a unique meaning only for plane problems involving 
the definition of the average stress. For instance, if a small hole were drilled in the 
test specimen shown in Fig. 1.1, the stress would remain essentially the same at 
appreciable distances from the hole, but the tangential stress at the edge of the hole 
would increase substantially. By the concept of a macroscopic stress we understand 
the average calculated stress related to the material’s volume, characterized by a 
very fine structure. In terms of the practical requirements then this assumption is 
sufficiently accurate for the great majority of design situations. The factor of stress 
concentration K is generally expressed as a function of the average stress on the 
net section 

S ma = KS" (9.1) 

For a bar of a rectangular section with a central hole subjected to uniform tensile 
stress, the concept of the factor K is illustrated in Fig. 9.1. Note that S" > S 
because the net section in tension has been decreased by drilling the hole. However, 
this decrease alone does not account for the difference between S" and S max . 
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